Transforming growth factor-beta 1 and the development of vascular hypertrophy in hypertension.
Transforming growth factor-beta 1 (TGF-beta 1) is a multifunctional cytokine capable of regulating the growth and differentiation of many cell types, as well as regulating their environment in the blood vessel wall. Its production by endothelium and/or vascular smooth muscle is stimulated by biophysical forces, growth factors and also vasoconstrictors. In hypertension TGF-beta 1 gene transcription is most likely elevated by a combination of physical and chemical stimuli with the cytokine acting to increase the production of extracellular matrix proteins or to modulate smooth muscle cellular growth, producing hypertrophy, polyploidy or proliferation. With respect to the latter, TGF-beta 1 potentiates the proliferative effects of many receptor tyrosine kinase-activating growth factors in vascular smooth muscle from SHR, but inhibits such proliferation in WKY smooth muscle. It also differentially affects collagen production by the two cell types. It is suggested that the augmented proliferative response in renal hypertensive SHR, compared to renal hypertensive WKY, is the consequence of these differential effects of TGF-beta 1 on smooth muscle cell proliferation. TGF-beta 1 is also likely to be a significant contributor to the development of vascular hypertrophy in genetic hypertension.